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feet thick. These beds can be correlated with beds shown
on a log of an oil well in the NW% sec. 12,T.68S.,R.42 E.
(PL. 33 and 34).

COAL QUALITY

Six core samples of the Knobloch coal bed were ana-
lyzed in the Montana Bureau of Mines and Geology ana-
lytical laboratory for proximate analysis, forms of sulfur,
and heating value (Table 34), and major ash constituents
{Table 35).

COAL RESERVES

All strippable reserves in the Poker Jim Creek-O’Dell
Creek coal deposit are in the Knobloch coal bed (Table
33). The reserves total 938,070,000 tons, comprising

564,780,000 tons,shown on Plate 11B and 373,250,000
tons shown on Plate 11A.

OTTER CREEK COAL DEPOSIT

LOCATION

The Otter Creek coal deposit (Pl. 12)isin T.4 and 5 8.,
R. 45 and 46 E., about 12 miles south of Ashland by
road. The deposit is limited on the west, south, and east
by excessive overburden, and on the north it adjoins the
Ashland (Pl. 13A and B) and the Poker Jim Creek-0’Dell
Creek (P1. 11A and B) coal deposits. To the southeast it
borders the Diamond Butte (Pl. 19) and Goodspeed Butte
(P1. 20) coal deposits. It overlaps the Yager Butte (Pl 23A
and B) coal deposit to the east.

FIELD WORK AND MAP PREPARATION

The evaluation of strippable coal in the Otter Creek
area was begun in 1967 when four holes were drilled on
state-owned land (Matson, Dahl, and Blumer, 1968). In
1970 additional holes were drilled to extend the coal re-
serves and to gather data for structural control to accu-
rately determine the strippable reserves. Gamma logs of
several oil wells were helpful in developing the structural
picture, as well as for compiling the overburden maps.
The geology in the Otter Creek area was mapped during
the summer of 1970 on black-and-white aerial photos
and during the winter of 1972 on color aerial photos.

PREVIOUS GEOLOGIC WORK

The Otter Creek area was included in a report on the
Birney-Broadus area (Warren, 1959); in a report on strip-
pable coal (Ayler, Smith, and Deutman, 1969); and in
a report on strippable coal deposits on state lands
(Matson, Dahl, and Blumer, 1968).

LAND OWNERSHIP

The surface ownership in the Otter Creek area is di-
vided between private individuals, the State of Montana,
and the Federal Government. The State of Montana owns
the surface in sec. 16 and 36 of each township, and the
Federal Government has control of a few small tracts in
the east half of T.4 S,, R, 45 E., and the land within the
Custer National Forest. The rest of the surface is privately
owned.

The ownership of the coal on state sections remains
with the state; that on public lands with the Federal
Government. The Otter Creek area is within the land
grant to Burlington Nerthern, Inc., which owns coal on
the odd-numbered sections cutside the Custer National
Forest. The railroad has conveyed most of the surface but
has kept the coal rights from its original Jand grant. Some
coal along the Otter Creek valley is privately owned.

SURFACE FEATURES AND LAND USE

The principal surface feature in the area, Otter Creek,
is a northward-flowing tributary, which joins the Tongue
River at Ashland. Except in unusually dry years, it con-
tains water all year, but it also has periods of no flow
each year. The major tributaries of Otter Creek flow only
during periods of heavy precipitation and spring runoff.
Tributaries entering Otter Creek from the east are long,
have gentle gradients, and occupy wide valleys. They head
near the top of the divide between Otter Creek and
Pumpkin Creek to the east. Tributaries entering Otter
Creck from the west are shorter and steeper. Otter Creek
has deeply intrenched meanders; its present flood plain
is about a half mile wide. Clinker formed by the burning
of the underlying Knobloch coal bed borders the flood
plain and forms nearly vertical clinker banks in places. A
broad terrace, 100 to 150 feet above the present level of
Otter Creek, has been deeply dissected in places by the
tributaries of QOtter Creek.

The principal land use in the area is livestock grazing,
but grain and hay are raised in fields and meadows along
Otter Creek and its tributaries.

GEOLOGIC STRUCTURE

Elevations obtained from drill data on the top of the
Knobloch coal bed clearly show an anticline in the north
half of T. 5 8., R. 45 E. At its crest, the strata have been
uplifted about 80 feet above their position in the south-
ernmost part of T.4 8., R.45 E., and in the northern part
of T.58.,R.45 E. The Knobloch bed is exposed about 30
to 40 feet above stream level near the crest of the anti-
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Table 36.—Reserves, overburden, overburden ratio, acres, and tons/acre, Otter Creek coal deposit,

KNOBLOCH BED

Overburden and

Thickness of Indijcated reserves, interburden,

overburden, ft. million tons millien cu. yd.
0to 50 241.77 275.52
5010 100 492.21 953.30
100 to 150 53542 1,582.42
150 to 200 487.51 1,454.34
200 to 250 318.64 . 1,141.97
Total 2,075.55 Total 5,407.55

cline (Warren, 1959, p. 566). To the north in sec. 16,
T. 4 S., R. 45 E., the Knobloch coal bed crops out near
stream level, and to the south, in the south half of sec.26,
T. 5 8., R. 45 E., it dips below stream level. Although the
information is inconclusive, because of scarcity of drill
data, the changes in thickness of the Knobloch coat bed
suggest that the anticline, as a structural feature, con-
trolled io some extent the deposition -of the Knobloch
bed (PL. 34, Section OC’-A"). The drill holes do show that
the Knobloch bed thins and begins to split on the north-

ern flank of the anticline, and the partings thicken on the

southern flank, where the lowest bench of the Knobloch
is either thin or missing.

COAL BEDS

The Knobloch coal bed contains the only strippable
reserves in the Otter Creek coal deposit. Other coal beds
include the King bed, which is 70 to 160 feet above the
Knobloch bed in T. 5 8., R. 45 E., and several higher
beds, which are exposed along the steep slopes of the
ridges on both sides of Otter Creek.

The thickest coal section in the Otter Creek deposit
was 66 feet as measured in drill hole SH-7054, sec. 2,
T.4 S.,R.45 E. Southward, the Knobloch bed thins grad-
ually; in drill hole $S-6, sec. 16, T.45,R.45E. ithasa

Overburden ratio,

cubic yards/ton Acres Tonsfacre
1.13 3,686.4 65,5914
1.93 7,091.2 69,413.3
2.95 7,352.6 72,820.5
298 4,8704 100,104.7
3.58 2,790.4 114,207.9

Average 2.60 Total 25,7910 Average 804757

thickness of 47 feet. The split begins to develop in the
Knobloch coal bed in the southern part of T.4S.,R. 45 E.,
as shown in a log of an oil well in sec. 24 (P1. 34, Section
OC’-A"), where the upper bench is 46 feet thick and the
lower bench is 19 feet thick. Both benches thin south-
ward, as shown by the isopachs (P1. 12). In the northern
parf of T. 5 S., R. 45 E., the upper bench of the Knob-
loch splits again and a bench called the middle bench
appears. In about this same place, the lower bench thins
and has not been traced farther south.

COAL QUALITY

Core samples from the Otter Creek coal field were
analyzed by the Montana Bureau of Mines and Geology
analytical laboratory, except for one sample taken in
1967 from drill hole SS-5, which was analyzed by the
U.S. Bureau of Mines, Pittsburgh Coal Research Center.

Proximate analysis, forms of sulfur, and heating value
are shown in Table 37, and major ash constituents are
shown in Table 38. :

COAL RESERVES

Strippable reserves in the Knobioch coal bed in the
Otter Creek coal field total 2,075,550,000 tons (Table 36).
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Table 1-. Commonly mapped coal seams in the Montana
portion of the Powder river Basin.

Roland

Smith

Anderson

Dietz

Canyon (Monarch)
Cook

Otter

Wall (Carney)
Pawnee
Brewster-Arnold
Sawyer
Knobloch

Nance

Rosebud

McKay
Flowers-Goodale
Terret

Robinson

(Matson, and others, 1973; Law and others, 1979)
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